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Occupational Safety and Health

responsibilities 

Responsibilities under the Occupational Safety and Health Act:

· Employers have a duty of care to ensure, as far as is practicable, that employees are not exposed to hazards in the workplace. 

· Employees must take reasonable care for their own safety and health at work, and the safety and health of others affected by their work. 

The key objective of the OS&H Act is the involvement of everybody in the workplace.

SAFETY and health REPRESENTATIVES 

The OH&S Act provides a framework in which employees and employers can consult to improve health and safety in the workplace. Central to this process is an election, held by the employees in the workplace, of Safety and Health Representatives. 

Functions of the Safety and Health Representative (S&H Rep) are to:

· Represent employees

· Consult and cooperate with managers on safety and health matters

· Report hazards to management

· Inspect the workplace

· Investigate accidents and incidents

· Refer matters to the workplace S&H Committee

· Liaise with employees on safety and health matters

· Keep informed about issues pertinent to safety and health at work

· Consult and cooperate with WorkSafe Inspectors

S&H Reps are entitled to:

· Receive accredited training relevant to their role as soon as practicable after election

· Receive information from managers about all accidents and hazards that apply in their workplace as well as strategies to control these

· Be consulted about intended changes where those changes may be reasonably expected to affect the safety or health of employees in the workplace

· Have adequate time off work, with pay, to undertake their responsibilities. 

· Be provided with adequate facilities and assistance to undertake their responsibilities.

Any employee can be nominated to become an S&H Rep if they work at the workplace. The election of S&H Reps is organised through (Insert applicable name) Occupational Safety and Health. 

The (Insert safety committee name e.g. Laboratory Safety Committee) is the forum where S&H Representatives from the (Insert manufacturer’s name) review occupational health issues. 

managing occupational risks

WorkSafe sets out the following 3 Step Process for managing occupational risks:

1. Hazard identification, through:

· observation by staff members

· regular workplace inspections

· Hazard Reports

· Staff Accident Incident Reports

· statistical review or workplace incidents and identification of trends

2. Risk assessment by the S&H Rep and supervisors

3. Reducing the risk by (in order of preference)

· Eliminating the unsafe task or hazard

· Substituting the process with a safer alternative

· Isolating the hazardous task

· Making changes to the work environment

· Reorganising the way the work is done

· Providing instruction, training and supervision

· Providing suitable personal protective equipment (PPE)

resolution of safety issues

The resolution of safety issues occurs via consultation between management and staff representatives. When a hazard is identified it is resolved using the following procedures:

1. The issue is first referred to the area supervisor and the area safety representative who assess the risks and work together to identify the best mechanism to reduce them.

2. If the issue is still unresolved it is referred to the (Insert safety committee name e.g. Laboratory Safety Committee).

3. If still unresolved the issue is referred to the (Insert safety committee name e.g. Occupational Safety and Health Management Committee) for recommendations.

4. An S&H Rep may issue a provisional improvement notice, following consultation with the person to whom it is to be issued. 

5. WorkSafe inspectors are only contacted as a last resort.

The S&H Rep is an information resource and facilitates in the management of safety issues. Staff members are free to call on their S&H Rep at any time in the resolution process for advice on safety issues.

WHAT TO DO IN CASE OF AN ACCIDENT

For immediate treatment, the First Aid box is located 

· (Insert location of first aid box).

It is the responsibility of all staff members to ensure that they are familiar with the location of the First Aid box in their work area.

When an accident occurs it should be reported immediately to the manager/supervisor or S&H Rep. The supervisor must also inform the S&H Rep.

When a staff member sustains a work related injury, the manager/supervisor must facilitate the employee to consult with a medical practitioner of their choice. Refer to the hospital emergency department in case of urgent medical attention being required. If emergency medical attention is not required, refer the injured staff member to their GP.
In the event of an accident, whether injury has resulted or not, a staff accident/incident report form is to be completed within 3 working days of the accident occurring and forwarded to the OSH Department. A copy is held on file by the S&H Rep and presented for review at the (Insert name) Committee.

Staff accident/incident report forms are available in the Safety Manual. Hazard forms are also available. These forms are to be used to report a potential hazard. Even though an accident/incident has not occurred the same procedure as for an accident is to be followed. 

The risk of employee exposure to infections is relatively high in most healthcare institutions. To reduce this risk, minimise the opportunities for exposure to contaminated material and provide appropriate immunisation (see Immunisation Policy section). Types of incidents that can lead to the risk of infection for staff include:

· Needlestick injury or injury with a contaminated sharp instrument

· Splash of blood or other body fluids onto mucous membranes

· Contact with blood through non-intact skin (e.g. cuts or abrasions).

As soon as possible after the incident, wash the skin with soap and water or flush mucous membranes with copious amounts of water. 

· Report the incident to your supervisor

· Complete staff accident/incident report form and hand it to your supervisor

· Counselling for the injured staff member and family is to be arranged
Where an accident results in a staff member requiring time off work, workers compensation forms should be lodged as soon as possible, especially if experiencing ongoing symptoms or requiring medical treatment. 
IMMUNISATION POLICY

(Insert manufacturer’s name) complies with the (Insert name of governing body and policy name).
All new and existing employees who are likely to have regular patient contact or exposure to biological products are required to be screened for: 

· Hepatitis B, Measles, Mumps, Chickenpox, and Rubella

· Immunisation status for Polio, Diphtheria, Tetanus and Pertussis.

· Susceptibility to Tuberculosis

Any staff member who is found to have either an incomplete vaccination history and/or antibody negative status to any vaccine preventable disease will be offered immunisation by the Staff Occupational Health Unit.

Although vaccination is not compulsory, it is strongly recommended.

immunisation Records

Individual records on staff vaccination status are maintained by Occupational Health Unit and in (Insert manufacturer’s name) staff records.

Influenza 

Influenza vaccination is offered by the hospital to all staff before winter each year. 

Inquiries concerning Influenza vaccination are to be directed to the (Insert name of occupational Health Unit).
PREGNANCY

Certain infections during pregnancy pose a significant risk to the foetus and mother. Staff members who are pregnant or are attempting to become pregnant should be aware of the potential hazards and discuss these with their own doctor or the (Insert name of occupational safety & health department) and take the appropriate action to minimise the risk.

seated work

Design of workstations can enhance or detract from the effectiveness and safety of employees using them. This applies in particular to workstations involving screen based equipment. For the purposes of these guidelines, screen based equipment includes all items associated with the completion of screen based tasks, including but not restricted to, visual display screen, electronic keyboard, tracking devices (such as a mouse), work surfaces, screen raiser, footrest, wrist support, document holder and task lighting.

(Insert manufacturer’s name) recognises its responsibility for ensuring optimal design of screen based workstations and provision of optimal lighting, and for ensuring that keyboard work is organised safely. 

Workstation design

The precise requirements for each workstation vary with the tasks performed, but generally for single tasks (e.g. computer work alone) workstation dimensions are 1200mm x 800mm. For multiple tasks (e.g. computer work and writing tasks) recommended dimensions are 1600mm x 800mm.  
Worksafe guidelines

WorkSafe recommendations for safe screen based work practices are:

· a maximum of 50 minutes continuous keyboard work per hour (or 25 minutes each half hour)

· at least 10 minutes each hour performing alternate, non-repetitive tasks

· a maximum of 5 hours total keyboard work each day

· a workload that is as even as practicable, avoiding foreseeable peaks

SAFETY STANDARDS

Safety standards or guidelines are intended to help minimise risks to staff, patients or other persons. Some of the more common ones are recorded below and all staff should regard knowledge of these as the bare minimum of safety awareness. 

Any staff member observing a potential hazard should immediately remove it. If the hazard cannot be removed immediately, it should be reported to a supervisor or Safety and Health Representative or a hazard report submitted. Perhaps the biggest hazard is the person who says, “It’s not my responsibility”.

The following general safety rules apply to all laboratory areas.

SAFE CONDUCT

Individuals must be familiar with the safety regulations and any prohibitions and must use the safety equipment provided.

· Always be conscious of the potential hazards while working in a laboratory environment.

· Ensure that appropriate protective clothing and equipment are provided and used.

· Footwear should be of the closed type; open-toed footwear is not permitted in the laboratories.

· Long hair should be tied up or covered with a suitable hair net.

· Protective clothing must be removed and hands washed or decontaminated before moving to a non-laboratory area, especially canteen or refreshment rooms.

· Do not consume food or drink or put on make up in the laboratory. Keep hands, pens and pencils away from the face.

· Exercise care when opening and closing doors on entering or leaving the laboratory.

· As far as possible, no person should work in isolation in a laboratory. A second person should be within call.

· Regard all substances as dangerous unless there is definite information to the contrary.

· Never undertake any work unless the hazards of the operation are known as precisely as possible.

· Use safety carriers for transporting containers of corrosive, reactive or highly flammable liquids.

· Minor cuts and abrasions must be treated with care and reported, as well as more obvious accidents.

· Needles must not be re-sheathed and must be disposed of in a suitable sharps container.

RESPONSIBILITIES OF THE supervisor

Supervisors are responsible for providing a safe working environment by being aware of movement of staff, patients and other people within that section and by ensuring: 

· All staff in their area have read and understood the safety procedures in this manual. 

· Mandatory wearing of laboratory coats and other protective clothing as required.

· Removal and/or reporting of obvious hazards such as obstructions to exits and fire doors, broken power points, spillages etc.

· Disinfection of benches and equipment, and general housekeeping.

· Electrical checks are performed by (Insert name of service provider) on equipment prior to installation and ensuring the equipment is regularly maintained.

· All gas cylinders are properly restrained with chains.

· Work instructions include warnings of any potential hazards associated with the procedure.

· Centrifugation of all biological material is performed in sealed buckets or rotors.

manual handling

Manual handling is defined as ‘any activity requiring the use of force exerted by a person to lift, lower, push, pull, carry or otherwise move, hold or restrain a person, animal or thing. It also includes repetitive or forceful movements as well as any activity requiring constrained or awkward posture.’ 

(Insert manufacturer’s name) provides mandatory training courses in manual handling safety for staff members. Records of course attendance are maintained by (Insert manufacturer’s name) Education Centre. The Manual Handling course is also available. 
Radioactive material

Instructions for handling of radioactive material are provided by the (Insert applicable name). Only staff members who have been trained by the radioactive material handling are permitted to handle radioactive isotopes. Use of radioactive isotopes must be approved by the (Insert applicable name)and isotopes must be ordered through the (Insert applicable name).

heating AGAR

The following are to be observed when heating or dissolving agar solutions using a microwave:

· Only trained staff to use this microwave unsupervised, otherwise seek help from a trained staff member if you need to microwave / prepare an agar solution.

· Personal protective equipment to be worn at all times (gowns, gloves and safety glasses).

· Lids on bottles must be loose prior to and during entire heating process.

· Only use Low-Medium Power setting and ensure solution is mixed regularly throughout the heating process to evenly distribute heat.

· Never leave microwave unattended whilst in use.

· Wait at least 10 seconds before removing the hot agar solution from the microwave.

HOUSEKEEPING

· Keep all fire escapes and escape routes completely clear at all times. Evacuation instructions must be prepared, displayed and practiced at regular intervals. Escape routes must be prominently displayed.
· All safety equipment must be maintained in the best operating condition and be tested regularly.
· Allowable maximum quantities of dangerous substances, consistent with efficient operation, must be established for each laboratory area and not exceeded.
· Keep adequate safety information readily available at all times and prominently displayed.
· Keep benches, shelves and cupboards clean and tidy. Dangerous chemicals must be safely stored, under lock and key where feasible.
· Clean up after each stage of an experiment. Apparatus that has contained harmful chemicals must be rinsed before being left for final cleaning.
· Spilt material must be cleaned up immediately, using a suitable procedure for that particular substance, so as to avoid the potential hazards resulting from corrosiveness, fumes, slipperiness, reactivity, toxicity or flammability.
· Immediately clean reagent bottles if the contents have been spilled down the sides.
· Return all equipment not in use to its proper place in a clean working condition.
· Clearly label all chemical containers.
· Broken glassware should be removed to a separate container reserved for the purpose.
· Laboratory staff members are responsible for the daily cleaning and decontamination of benches.
General dusting and cleaning of floors, including carpets, is performed by a laboratory attendant and (Insert manufacturer’s name) housekeeping staff. Floors are cleaned outside normal working hours to minimise the risk of staff slipping on wet floors. ‘Wet floor’ signs are prominently displayed when cleaning is in progress.

DISINFECTING AGENTS

A number of disinfecting agents are available within the laboratory for surface and equipment disinfection. The following information is a guide on the uses of these agents. 

All antiseptics are to be used at the manufacturers’ recommended concentration. They are to be stored in the concentrated form. Disposable gloves are to be worn when coming into contact with disinfectants. Routine cleaning of equipment and surfaces with detergent and water is recommended to reduce potential microbial risk. Disinfection is only needed when an increased risk is identified.

Phenolic Disinfectants

The phenolic disinfectants include Lysol and Prephen. Phenolic disinfectants are active against bacteria, including tubercle bacteria, even in the presence of organic matter and non-corrosive to metals. 
They have NO activity against most viruses, including infectious hepatitis viruses.

Viraclean

This is a neutral detergent/disinfectant suitable for use on all surfaces. It is non-flammable, does not contain phenolics, chlorine or glutaraldehyde and is non-corrosive to metals. It is (Insert appropriate regulatory agency e.g.TGA) approved, being effective against HepB and HIV within 10 minutes. The disinfectant is used neat. 

Virkon

Virkon is a high level surface disinfectant containing dipotassium peroxodisulphate and has broad spectrum efficacy against viral, bacterial and fungal pathogens. Effectiveness is superior to 70% ethanol. Virkon is classified as non hazardous according to the criteria of Worksafe Australia. The disinfectant is used as a 1% solution (effective for 5 days).
Hypochlorite

Hypochlorite is rapidly inactivated by organic matter and corrosive to metals. It is effective against bacteria and viruses. It is useful as a disinfectant in discard containers such as those used for pipettes and contaminated slides. Fresh hypochlorite solutions can be used to wipe down benches when viral contamination is a risk.

1% freshly prepared sodium hypochlorite is used for discard containers. A 3% aqueous solution of potassium permanganate may be added. This makes the fluid pink and must be discarded when the pink colour turns brown. 

Aldehydes

· Formalin (40% formaldehyde)

Formaldehyde gas and formalin are too noxious for general use. Additionally, formaldehyde requires high humidity to be effective. This agent is may be used in specialist applications such as disinfection of cryostats and biological safety cabinets (BSC). 

· Glutaraldehyde

Glutaraldehyde is less irritating than formalin, but it does not penetrate organic matter as fast as formalin. It is used in specialist applications only and must not be used when there are safer alternatives.

Alcohol

A 70% (v/v) solution of ethanol is active against vegetative cells, mycobacteria and some viruses. Because of its flammable nature, alcohol is inappropriate for use in equipment likely to produce sparks. Alcohols coagulate and precipitate protein material. Alcohol is appropriate as a surface disinfectant when bacterial contamination is a risk.

CHOICE OF DISINFECTING AGENTS

When choosing a disinfecting agent for a particular task the following must be considered:

· The level of biological risk; low risk contamination may only require cleaning with detergent and water, e.g. a kidney bowl used for urine collection.

· The material to be disinfected and its interactions with the disinfecting agent, e.g. protein precipitation with alcohol, metal attacked by hypochlorite.

· The nature of the biological hazard – viral, bacterial, mycobacterial.

The following table outlines the minimum requirements for biological disinfection in specific cases.

	Site 
	Preferred Disinfectant

	Benches/surfaces not obviously contaminated
	Viraclean, 1% Virkon or 0.5% Hypochlorite if bacterial or viral risk.
70% Ethyl Alcohol if bacterial risk

	Equipment surfaces
	Viraclean, 1% Virkon or 0.5% Hypochlorite if bacterial or viral risk. 

70% Ethyl Alcohol if bacterial risk*

	Discard containers (e.g. for pipettes)
	Fresh 1% Sodium Hypochlorite

	Spills of blood/serum or bacterial cultures
	Fresh 0.5% Sodium Hypochlorite after cleaning up the spill

	Centrifuge buckets or rotor after leakage or breakage**(Autoclavable)
	Autoclave rotor or buckets intact 121°C, for 15 min

	Centrifuge buckets or rotor after leakage or breakage**(Non Autoclavable)
	Allow 30 min for aerosols to settle, before opening in a biological safety cabinet. Rinse with detergent followed by fresh 0.5% Sodium Hypochlorite or Viraclean.

	Biological safety cabinets before servicing
	Formaldehyde vapour overnight.


*Not to be used if possibility of sparking within the equipment.

**The nature of the contamination will determine the extent of disinfection required. These recommendations are for routine biological samples.

BIOLOGICAL HAZARDS

Biological hazards are encountered during the normal business activities of a pathology laboratory but this risk can be successfully managed by adopting standard precautions.

Standard (Universal) Precautions

As it is not possible to know what hazards are associated with a specimen, it must be assumed that every specimen has the potential to cause infection. Standard precautions are the work practices required for the basic level of infection control.

Standard precautions include:
· Good microbial practices (e.g. aseptic techniques)

· Good hygiene practices (particularly decontaminating hands when leaving the laboratory)

· Protective barriers (including the wearing of gloves, gowns, plastic aprons, masks, eye shields and goggles). Avoiding direct skin or mucosal contact with body fluids.

· Waterproof coverings over any break in skin integrity

· Good housekeeping including regular disinfecting and cleaning.

· Appropriate procedures for the handling and disposal of contaminated wastes

· Appropriate procedures for the handling and disposal of sharps. 

· Pipetting by mouth is strictly forbidden.

· Centrifugation of biological material only performed in sealed buckets or centrifuges with sealed rotors.

DEALING WITH SHARPS INJURY AND BODY SUBSTANCE EXPOSURE

Exposure to biological hazards includes ‘sharps injury’ and mucous membrane/skin exposure. When skin or mucous membrane is accidentally contaminated with a biological material the affected area should be washed immediately with water. If exposure involves the eye, then irrigation with sterile saline should be the first aid applied. With a sharps injury the wound should be washed and dressed if necessary.

The incident must be reported to your supervisor and an accident/incident report form must be completed within 3 days and forwarded to (Insert risk management department name).

Any biological spill must be cleaned up according to procedure for dealing with spills in this manual.

PERSONAL PROTECTION

Take precautions to minimise possible infection to staff. These include wearing laboratory gowns or laboratory coats in all areas, and removing them when entering clean areas, such as the staff common room. Use gloves and masks when handling any biological or chemical material that may cause contamination. Wash your hands after any of these procedures. 

Eating, drinking, facial make-up application and mouth pipetting in the laboratory exposes the individual to risk of ingestion of biological hazards and is therefore not permitted. 

EFFECTIVE HAND WASHING

Hand washing is the single most important means of preventing laboratory acquired infection. It must be performed using liquid soap and water following gross contamination, after special procedures, prior to leaving the work area (after removing gloves/lab coats or gowns) and after use of the toilet. 

Decontaminant solutions such as alcohol gel rubs are also suitable for cleaning hands.

Any skin defects such as cuts or scratches are to be covered before commencing work.

PROTECTIVE CLOTHING

Laboratory coats and gowns must be worn by all users of the laboratory when performing procedures involving biological material. These must be left in the laboratory. Disposable gloves are available for use in handling potentially hazardous materials. Gloves are to be worn when cleaning up potentially hazardous spills. Extra protective wear may be required at other times such as goggles and plastic aprons for cleaning spills or ear protectors when using ultrasonic cleaning apparatus.

CONTROL OF INFECTIOUS AGENTS

All specimens are treated as potentially infectious and Standard Precautions must be practiced. Special precautions are taken for known hazardous samples. Fixation with 10% neutral buffered formalin has the effect of inactivating most microbiological agents and routine processing through 70% alcohol and wax at 60°C also helps. For specimens that remain infectious or with specimens that do not undergo this process, other procedures are incorporated to ensure contamination does not occur.

DISINFECTION OF EQUIPMENT

All equipment and work areas associated with the specimens should be regarded as contaminated. Depending on the infectious agent, area and type of equipment, 70% alcohol, sodium hypochlorite (10,000 ppm available chlorine as per Australian/New Zealand standards), 1-2N NaOH and Wavicide (glutaraldehyde based disinfectant-only to be used where it is the only disinfectant suitable for the task) are used. 

For example, benches can be swabbed with 70% alcohol, whereas instruments such as scissors, forceps and glassware are placed directly in the autoclave. The laminar flow hoods are washed down with 70% alcohol or Viraclean. The hoods have regular services and checks of air flow.

SHARPS AND GLASSWARE

Sharp objects such as scalpel blades and needles, and contaminated glassware for disposal are placed directly in special disposable PVC Sharps containers which, when full, are sealed and placed in yellow skips, the contents of which are disposed of by incineration. 

Contaminated glassware NOT for disposal should be soaked in 1% hypochlorite solution overnight before washing. If not for volumetric use, contaminated glassware may alternatively be autoclaved at 121°C for 15 minutes prior to washing.

HUMAN TISSUE DISPOSAL

All tissues, fixed and unfixed, are placed in double yellow plastic bags, sealed and put in a special waste skip, the contents of which are disposed of by incineration.

DISPOSAL OF INFECTIOUS WASTE

It is important to dispose of infectious waste into the appropriate container; wear gloves when transferring waste to the container and then wash hands with soap and water after handling the waste.

TRANSPORT OF CULTURES/SPECIMENS

Quarantine, postal and air transport regulations concerning packaging and labelling must be followed when transporting infectious or hazardous materials. Labels indicating origin, contents and date of dispatch should accompany each package, which must conform to the following regulations:

· The International Air Transportation Association (IATA), Dangerous Goods Regulations.

· The Australian Post Dangerous Goods Packaging Guide.
· Australian Code for the Transport of Dangerous Goods by Road or Rail.
All interstate and international transport of biological materials should be referred to staff members who have completed a CASA approved course for safe transport of infectious substances and diagnostic specimens by air and whose certification is current.

Samples being moved between institutions within the metropolitan area must be transported in an esky, which is sealed with yellow ‘biological hazard warning’ tape, labelled with stick-on ‘Biological Hazard Warning’ labels with a contact telephone number and clearly labelled with destination as well as contact details for the sender. 

All samples/specimens being moved between sites must be transported in an esky labelled with stick-on ‘Biological Hazard Warning’ labels and a contact telephone number. 

Precautions are also necessary when moving infectious or hazardous materials from place to place within a building. All specimens must be handled as if infectious.

Transport of therapeutic products 

Detailed requirements for the transport of cell and tissue therapeutic products are documented in the relevant (Insert manufacturer’s name) procedures. 

physical containment facilities
Physical containment level 2 

PC2 containment requirements are applicable where work is carried out with micro-organisms associated with disease of moderate severity (e.g. Risk Group 2 = moderate individual risk, limited community risk).

If there is significant risk from the production of aerosols, a biological safety cabinet should also be used.

The PC2 facility must be inspected and approved by (Insert applicable name) Biosafety Committee.

If work to be conducted in the facility involves genetically modified organisms then certification from the Office of the Gene Technology Regulator is required. 

Access

· A sign containing the biological hazard symbol and level of containment together with any access restrictions is displayed near each entrance.

· Access is limited to authorised laboratory personnel.

· Laboratory staff must advise maintenance and service personnel of the special microbial hazards in the laboratory and disinfect potentially contaminated surfaces before maintenance of equipment is conducted.  

Facility

· The facility is a fully enclosable space bounded by walls, doors, windows, floors and ceilings.

· Surfaces are smooth, impermeable to water, cleanable and resistant to damage by cleaning agents.

· Open spaces between and under benches or equipment are accessible for decontamination.

· A means for decontaminating hands is provided.

· Eyewash equipment is provided (preferably single use packs of sterile eye irrigation fluid).

· If there is a risk of aerosol production, the facility must contain a biological safety cabinet.

· If any device is connected to any part of a water service a risk assessment must be undertaken to determine whether backflow prevention is necessary.

· Protective covers are provided for keyboards in the area to facilitate decontamination.

· Containers for infectious material and a supply of clearly labelled disinfectants are available.

Work Practices

· Standard precautions must be practiced, as is required in other areas of the laboratories.

· Gloves shall be worn when working in the biological safety cabinet and when handling human blood and body fluids.

· Personal protective clothing must be removed before leaving the PC2 facility.

· Hands must be decontaminated before leaving the PC2 facility.

· Contaminated or potentially contaminated waste must be decontaminated (e.g. autoclaved, chlorine disinfection) prior to disposal by incineration. Uncontaminated waste (e.g. paper towels) may be disposed of in the same manner as household waste.

Training Records

For OGTR certified facilities, relevant training records for personnel using the facility must be completed and forwarded to the (Insert applicable name) Biosafety Committee.

references

· AS/NZS 2243.3:2010: Safety in laboratories, Part 3: Microbial aspects and containment facilities
· Office of the Gene Technology Regulator: Guidelines for Certification of a Physical Containment Level 2 Laboratory, Version 3.2, effective 1 March 2013.

CHEMICAL HAZARDS

When handling an unfamiliar chemical, check the label, or other sources such as the Merck Index or hard copies of the Material Safety Data Sheets (MSDS) in the (Insert manufacturer’s name). 

In addition, a chemical safety program (ChemAlert) is available through the (Insert applicable name) computer network. Reports (outlining handling, safety, storage, disposal, emergency and first aid) on all chemicals listed can be printed as required.  

SPECIFIC CHEMICAL HAZARDS

· Sodium azide reacts with lead or copper in drains to produce lead and copper azides, which are highly explosive, particularly on percussion. This can greatly endanger plumbers. Small quantities may be disposed of in the sink with adequate water flushing, but must be followed by 10% sodium hydroxide solution. Do NOT use sodium azide to inhibit fungal growth in the metal waterbath.

· Chemicals and organic solvents such as chloroform, toluene, xylene, phenol which are potentially flammable and toxic to the skin and mucous membranes, should be dispensed in a fume cupboard using gloves, face mask and goggles.

· Some chemicals are so dangerous that their use is no longer allowed e.g. benzene.

· New techniques must not be introduced without proper evaluation of the risks of any chemicals, reactions and procedures involved.

Corrosive Chemicals

· Concentrated acids, especially sulphuric, produce heat when diluted with water. ALWAYS ADD ACID (AAA) to water, not water to acid, slowly, while mixing. Use Pyrex glass or heat resistant plastic containers, not volumetric flasks or cylinders.  Stir or swirl. Do NOT mix by inversion, as the heat may blow the lid off. For added safety, stand the container in a large plastic beaker or bowl, or in the sink, while mixing. Safety glasses and disposable gloves should be worn when handling concentrated acids.

· Safety glasses and disposable gloves should be worn when handling strong alkalis. Sodium and potassium hydroxide produce heat when dissolved in water and tend to “cake”. Accidents happen when you try to break up the cake. Put ½ or ¾ of the required volume of water in the container first, and add the solid gradually while stirring. Otherwise handle as for acids.

· Avoid weighing corrosive chemicals such as trichloroacetic acid. It is virtually impossible to weigh deliquescent solids accurately.  If you assume that the stated weight on the full container is correct, you can add just sufficient water to dissolve the entire contents, then transfer to a measuring container and make up to a known concentration. Dilute as required.

· Chemical spills on skin, eyes or clothing can best be treated with immediate copious washing with water. Familiarise yourself with the location of safety showers.

· Chemical spills on benches and other surfaces should be cleaned up immediately to avoid injuring other people or damaging equipment.  Special care should be taken with the edge of the bench, the front of the cupboard and the rims of rubbish bins.

· Large liquid spills can be absorbed onto vermiculite.

· When disposing of acids, flush down the sink with plenty of water.

Fuming Chemicals

Chemicals producing corrosive or toxic fumes should be handled in a fume hood with the front down about 2/3rds. Disposable containers containing small amounts of fuming chemicals should be well sealed before disposal in the bin.  Pipette tips should be disposed of in lidded tubes.

Flammable Chemicals

· Flammable chemicals are stored in a flammable chemical storage cabinet. They must not be stored on the floor where they can be knocked over by cleaners.

· Stock levels in the laboratory are kept to a minimum. 

· Before using a flammable chemical, check that you are not near a flame.  Conversely, before lighting a flame check for flammable chemicals.

· Water miscible solvents may be poured down the sink with large volumes of water.

Disposal of Toxic Chemicals

Staff should exercise due caution when disposing of toxic, potentially explosive or other hazardous chemicals. Advice should be sought from the scientist in charge of the area if there is any doubt as to the correct and safe disposal procedure.

LIQUID NITROGEN

Liquid nitrogen is commonly used for the storing and transportation of samples and other biological material. The very low temperatures will cause injury similar to high temperature thermal burns, following very brief contact with body surfaces; the eyes are especially vulnerable to exposure

There are two important properties of liquid nitrogen that present potential hazards:

· It is extremely cold; at atmospheric pressure, liquid nitrogen boils at -196°.

· Small amounts of liquid nitrogen vaporise into large volumes of gas e.g. one litre of liquid nitrogen becomes 0.7m3 (24.6 cu ft) of gas.

The following precautions must be taken when handling liquid nitrogen and when adding or removing materials from low temperature storage. Do not attempt to handle liquid nitrogen until you read and fully understand the potential hazards, their consequences and the related safety precautions. 

All staff members who are required to handle liquid nitrogen must complete (Insert name of applicable training program).
HANDLING LIQUID NITROGEN

1. Contact of liquid nitrogen or cold gas with the skin or eyes may cause serious frostbite (freezing) injury.  Handle liquid nitrogen carefully.
The extremely low temperature can freeze human flesh very rapidly.  When spilled on a surface, the liquid tends to cover it completely and intimately, cooling a large area.  The gas issuing from the liquid is also extremely cold.  Delicate tissue, such as that of eyes, can be damaged by exposure to the cold gas, which would be too brief to affect the skin of the hands or face.

2. Never allow any unprotected part of your body to touch objects cooled by liquid nitrogen.

Such objects may stick fast to the skin and tear the flesh when you attempt to free yourself.  Always use tongs to withdraw objects immersed in the liquid and handle the object carefully.

3. Store and use liquid nitrogen only in well-ventilated areas.

PROTECTIVE CLOTHING

1. Protect your eyes with face shield or safety goggles (safety glasses without side shields do not give adequate protection).

2. Always wear gloves when handling anything that is, or may have been, in immediate contact with liquid nitrogen.

3. Insulated gloves are recommended but heavy leather gloves may also be used.

4. Gloves should fit loosely, so they can be thrown off quickly should liquid nitrogen splash into them.

5. As for all laboratory use, shoes should be of a non-slip, closed types (not open toed, sandals etc.) to afford some protection in the event of spillage.

6. Protective aprons are also available to give some protection in the event of spills.

CONTAINERS

Cryopreserved storage containers are specifically designed and made of materials that can withstand the rapid changes and extreme temperature differences encountered in working with liquid nitrogen. Even so, these special containers should be filled SLOWLY to minimise the internal stresses that occur when any material is cooled. Excessive internal stresses can damage the container.

Do not use any stopper or other devise, which may interfere with venting of gas. These containers are generally designed to operate with little or no internal pressure.  Inadequate venting could result in excessive gas build up which could damage or burst the container. Use only the loose fitting neck tube core supplied or one of the approved accessories for closing the next tube.

Periodically check the unit to ensure that venting is not restricted by accumulation of ice or frost.

Transfer Equipment

Always use a phase separator special filling funnel to prevent splashing and spilling when transferring liquid nitrogen into or from a Dewar or refrigerator.  The top of the funnel should be partly covered to prevent splashing.

Use only small easily handled Dewar for pouring liquid. For the larger containers, use a cryogenic liquid withdrawal device to transfer liquid from one container to another and ALWAYS follow instructions supplied with any such withdrawal device used.

When liquid cylinders or other large storage containers are used, follow the instructions supplied with those units and their accessories.

Do not overfill containers
Filling above the bottom of the neck tube (or specified maximum level) can result in overflow and spillage of liquid when the neck tube core or cover is placed in the opening.

Never use hollow rods or tubes as dipsticks
When a warm tube is inserted into liquid nitrogen, liquid will spout from the bottom of the tube and spurt out of the top of the tube due to gasification and rapid expansion of liquid inside the tube. Wooden or solid metal dipsticks are recommended; avoid using plastics that may become very brittle at very low temperatures.

Handling Dewars 
These should be kept upright at all times except when pouring liquid from Dewars specifically designed for that purpose. Tipping the container or laying it on its side can cause spillage of liquid nitrogen.  It may also damage the container or any materials stored in it.

Rough handling can cause serious damage to Dewars. To protect the vacuum insulation system, handle containers carefully.  Do not ‘walk’, roll or drag these units across a floor.  Use a handcart or trolley to avoid damage to the container and personal injury.

Protecting contents

Extremely low temperatures of the liquid nitrogen or the gas that issues from the evaporating liquid protect material stored in liquid nitrogen containers. When all of the liquid has evaporated, the temperature inside the unit will rise slowly to ambient. The liquid level in the unit should be checked frequently, at least once per week and refilled as required to maintain protection of the stored material until the next scheduled refill.

ASPHYXIATION

As the liquid evaporates, the resulting gas tends to displace the normal air in the area. In closed areas, excessive amounts of nitrogen gas reduce the concentration of oxygen and can result in asphyxiation. Since nitrogen gas is colourless, odourless and tasteless, it cannot be detected by human senses and will be breathed as if it were air. The cloudy vapour that is seen when liquid nitrogen is exposed to air is condensed moisture, not the gas itself, which is invisible.

Breathing an atmosphere of less than 18% oxygen can cause dizziness and quickly result in unconsciousness and death.

FIRST AID

If a person becomes dizzy or loses consciousness while working with liquid nitrogen, move to a well-ventilated area immediately. If breathing has stopped, apply artificial respiration and summon medical assistance. If exposed to liquid or cold gas, restore tissue to normal body temperature (37°C) as rapidly as possible. This is best achieved by using water at 42°C. Never use water above 44°C nor should the frozen part be rubbed either before or after re-warming.

MAINTENANCE WORK PERMITS

Equipment (filling or storage vessels) requiring repair or maintenance should be prominently labelled specifying the work to be carried out and precautions to be taken. 

DEALING WITH SPILLS

The safe management and clean up of spills relies on the recognition of the hazards associated with the spill and the use of appropriate cleaning agents and neutralisers to remove this hazard.  

These instructions are general and not specific; sectional instructions for individually identified hazardous substances should be followed when relevant.

GENERAL INSTRUCTIONS

· Observe Standard Precautions where materials are derived from human or animal source.

· Any spill of an unknown origin in a laboratory should be treated with caution. For example, a clear fluid could be an acid. Any spills, even water, must be cleaned up as soon as possible.

· Mixed hazard spills must be approached as a hierarchy – if unsure, seek your supervisor’s help.

· The first action must always be to ensure your own and other peoples’ safety.

· If you feel unsure about dealing with a hazard, seek the help of a more senior or experienced person.

INFECTIOUS SPILLS

Spills may be arbitrarily divided into small and large.  The critical volume will depend upon the nature and extent of the hazard.  Small spills are generally less than 20ml.

Small volume spills

1. Put on gloves.

2. If appropriate display ‘wet floor’ or equivalent warning signs.

3. If spilt material is high in protein (e.g. blood) clean up first before attempting to disinfect. Use paper towels or other absorbent material, then wipe with cold water and an anionic detergent.

4. Use an approved disinfectant (1% hypochlorite solution, 1% Virkon or Viraclean). Swab with disinfectant-soaked paper towel or tissues and allow to dry.

5. Do not squirt disinfectant onto spills as material may splash.

6. It may be necessary to repeat if protein material is still present.

7. If hypochlorite is used on metallic surfaces, it must be rinsed off.

8. Dispose of wipes and gloves in the appropriate waste bags.

9. Do not remove the warning signs until the area is completely dry.

10. Wash hands thoroughly.

Large volume spills

1. Warn people of the hazard (may require sign on door or assigning a ‘guard’).

2. Gather items as needed, e.g.

· disposable gloves and apron

· disposable overshoes – if a lot of splashing

· disposable mask – (if respiratory risk high filtration fluid shield face mask, should be worn)

· autoclavable or disposable container

· cleaning/detergent solution scoops (or light cardboard)

· absorbent material such as paper towels or absorbent powder

· additional disinfectant

3. Put on protective clothing.

4. If appropriate display ‘wet floor’ or equivalent warning signs.
5. Apply paper towels, working from the outside in.

6. Allow towels a few minutes ‘soak up’ time.

7. Scoop or scrape material into container.  Set aside.

8. Use paper towels or other absorbent material, then wipe with cold water and an anionic detergent. 
9. Apply disinfectant and leave for at least 10 minutes.  Hypochlorite is not suitable for metallic surfaces so metallic objects should be cleaned with Viraclean for 10 minutes.

10. Remove protective clothing, disposing into appropriate waste bags.

11. Wash hands and any other contaminated parts of the body thoroughly.

12. Put on fresh gloves.  Dispose of container of spill material into appropriate waste system.

13. Contaminated objects on the floor or bench, or articles of clothing, must be decontaminated or discarded.

14. Do not remove warning signs until completely dry.

15. Remove gloves and wash hands thoroughly.

16. Report incident to Supervisor and elected S&H Rep.

Spills in a Biological Safety Cabinet

1. Continue to run the fan – the cabinet is designed to contain aerosols.

2. Allow about 10 minutes for the aerosols in the cabinet to stabilise.  In this time, assemble the clean-up items.  Alert other nearby workers that a hazard exists.

3. Use one of the above spill procedures.

4. Check the catch area below the work surface for contamination.  All exposed surfaces and items must also be disinfected with 1% hypochlorite for at least 10 minutes, or discarded.

5. Do not use 70% alcohol in the cabinet while switched on because there is a (low) risk of explosion.  It is permissible to wipe the surfaces with 70% alcohol with the cabinet turned OFF.

6. Following decontamination, the cabinet should run for at least 10 minutes before work is resumed.

7. If a large spill of a particularly hazardous culture occurs, the cabinet may need to be formaldehyde ‘bombed’.  

CHEMICAL SPILLS

To avoid spillages: 
1. Do NOT use fragile or unstable containers.

2. Do NOT put containers where they can easily be knocked over.

3. Do NOT pick up bottles by their lids. Support them underneath.

4. Do NOT place large bottles on high shelves

5. Do use dedicated carriers for Winchester bottles.

Minor spills

1. Evacuate non essential people from the area.

2. Put on chemical resistant gloves and goggles.

3. Clean up spill using disposable absorbent paper towels.

4. Dispose of towels and gloves in an appropriate bin.

Major spills

A major spill is a large volume of perhaps more than a litre of strong acids, bases or solvents.  As this will depend upon the nature of the chemical as well as the place of the spill, seek advice or err on the side of caution.

1. Avoid breathing in fumes.

2. Leave the area immediately and make sure others are alerted.

3. Dial (Insert applicable telephone number) to start an emergency response.  Give clear instructions concerning the location and the hazard.

FORMALIN SPILLS AND DISPOSAL

Safe containment and disposal of formalin:

1. Avoid breathing vapours and contact with skin and eyes.

2. Staff should wear protective clothing, impervious gloves and safety glasses.

3. In the case of excessive formaldehyde vapour, breathing apparatus in the form of a hood with air supply is present on site in the hospital.

4. Remove ignition sources.

5. Remove small quantities of formalin by soaking into absorbent material and place this into suitable sealed containers for disposal.

6. To remove large quantities of formalin:

· Stop leak if possible.

· Notify senior staff and S&H Rep.

· Wear appropriate breathing apparatus.

· Clear area of personnel.

· Restrict access to the area.

· Prevent spread to other areas.

· Contain and absorb spill if possible. Neutralise with aqueous ammonia or complex with Sodium bisulphate if deemed necessary.

· Removal is facilitated by copious flushing down an approved waste outlet drain.

· Decontaminate and launder all equipment and clothing before storage.

Formalin is a solution of formaldehyde gas in water often containing methanol to stabilise the solution.  Formalin is purchased from the manufacturer at a concentration of approximately 37% formaldehyde from which is prepared a final working solution of approximately 3.7% formaldehyde in the form of 10% buffered formal saline.

Procedure for decanting large volumes of formalin solutions

1. Remove pump from storage position and insert stem into formalin solution.

2. Ensure delivery hose from pump is connected to appropriate receptacle.

3. Switch pump on to activate.

4. The staff member must remain in attendance during the whole pumping procedure.

5. When pumping is complete, switch off the pump, remove the delivery hose from the receptacle and remove the pump from the formalin solution.

6. Replace the pump into the storage position.

PHYSICAL SPILLS

Physical spills may be due to very hot or cold substances, so either:

· leave until the temperature equilibrates, or

· ensure that insulated gloves are worn, or

· devices are used (such as scoops) to avoid close proximity.

Where liquid nitrogen or solid CO2 has been spilt in a small area or enclosed space, evacuate immediately.  Sections using these or other cryogenic fluids will have more detailed instruction on dealing with this type of spill. Another physical hazard may be the presence of broken glass or other sharp objects in the spill.  Use devices such as scoops or forceps. At no time should hands come into contact with the spill as small shards may be present.

RADIOLOGICAL SPILLS

Refer to instructions from the Radiation Protection Office (RPO) and Radiation Protection Recommendations (appendix to this manual). Only staff members who have been trained by the RPO are permitted to handle isotopes.  

WASTE DISPOSAL

The method of disposal of laboratory waste depends on its infectious risk and social acceptability. Laboratory waste is classified into four categories as follows:

· Waste for incineration.

· General waste.

· Recyclable waste.

· Confidential waste.

WASTE FOR INCINERATION

This category includes the more hazardous and sensitive waste that cannot be buried, namely:

· Culture plates – inoculated tissue cultures, broths.  These are all cultures from a clinical laboratory (PC2 or higher laboratories) which are not autoclaved, and cultures of pathogens from non-clinical (PC1) laboratories such as food laboratories.

· Sharps containers – containers for hypodermic needles and scalpel blades, even if these items are not contaminated.

· Certain chemical and cytotoxic waste.  Refer first to specialists in these areas.

· Pathology specimens.

Containers

Bins for waste for incineration have yellow bin liners. The bin liner should be taped down or securely tied before transporting.

GENERAL WASTE

This is waste that is not contaminated.

This category includes:

· Paper, plastic, cardboard, 

· Glass and tin not contaminated and not recyclable.

· Food waste.

Containers

Bins for general waste have clear or black bin liners

This waste is collected into clear, thick plastic bags which are removed, sealed and taken to the appropriate collection point and placed in the designated rubbish skip by (Insert applicable name) staff.
WASTE FOR RECYCLING

Waste which is not contaminated (chemically or microbiologically) and which does not contain confidential information may be recycled according to available technologies and market prices.  It includes:

· All paper, excluding paper towels, bathroom paper and confidential waste.

· Certain glass (clear, not Pyrex) and plastics.

· Cardboard.

· Newspaper.

· Aluminium foil.

Containers

Only place materials in bins that specifically state they are for recycling.  

CONFIDENTIAL WASTE

Blue lockable bins with post-box slots are used for confidential documents. When full, these are removed for shredding.

CHEMICAL WASTE

Large quantities of chemicals that are no longer needed may in certain circumstances be disposed of through the (Insert applicable name and procedure).
Liquid chemical waste:

The Waste Coordinator should be contacted directly to arrange disposal.

Solid chemicals for disposal:

The Material Safety Data Sheet (MSDS) MUST first be checked to ensure that there is no explosion risk for chemicals for incineration. Solids in either glass or plastic containers can be disposed of in the clinical infectious waste bins for incineration. 

Care must be taken to ensure that there is no risk of glass breaking and that the bin will not be too heavy. 

RADIOACTIVE WASTE

All radioactive waste is collected and disposed of appropriately through the (Insert applicable name and procedure).
ULTRAVIOLET LIGHT

As exposure to ultraviolet light can lead to skin or eye damage, an Exposure Limit (EL) has been set for ultraviolet light. The exposure limit represents conditions under which it is believed that nearly all workers may be repeatedly exposed without adverse effects. The exposure limits are intended as upper limits for non-therapeutic and non-cosmetic purposes.  With the additional shielding, or the use of personal protective devices, the period of time the person may be exposed to an UV light source may be extended.

Listed below are the UV hazards that may be present and the exposure limit that is applicable to each item.

Note that the correct use of fluorescent microscopes does not present an ultra-violet light exposure risk.

LAMINAR FLOW / BIOHAZARDS CABINETS

Time to reach exposure limit at the cabinet opening is <1 minute

Glass or plastic acts as an efficient absorber of UV radiation.

Precautions to be observed:

· Turn off the UV light when you are working within 1 metre of a cabinet.

· If the UV is left on for decontamination purposes, a shield must be installed on the front of the cabinet.

TRANSILLUMINATOR

Time to reach Exposure limits at 5 mm above the surface – 2 seconds

Time to reach Exposure limit at 500 mm above the surface 1 minute 21 seconds

Precautions to be observed:

· Wear latex gloves, a full face visor, and a laboratory gown.

· Ensure there are no areas of unprotected skin at the wrist between the glove and cuff.

· All staff who use the transilluminator must have read and understood the above warnings.

Wearing gloves increases the Exposure limit to 6 hours 20 minutes.

Wearing the full face visor increases the Exposure limit to >8 hours.

SECURITY

GENERAL GUIDELINES

It is recognised that laboratory environments can be subject to breaches of security; therefore each laboratory is faced with the problem of doing the best it can within the limitations of its resources to provide a safe and secure facility.  The emphasis does not need to be on the installation of expensive physical security systems, but rather on techniques and approaches that identify the problem areas and provide practical methods to reduce risks. Organisation, training and education in anticipation of potential incidents should be emphasised in formulating a security program.

Security problems may include:

· Personal safety of staff.

· Theft of personal property, e.g. cash, clothing, vehicles.

· Theft of laboratory property.

· Theft of drugs.

· Intrusion and disturbance of infective material and agents.

· Vandalism.

· Selective laboratory vandalism.

· Armed intrusion.

control of access

Control of access to a facility is the simplest precaution that can minimise the security risk. All staff should wear name badges when in the laboratory areas to facilitate identification. Staff are encouraged to inquire as to the identity and business of unaccompanied strangers within their area who do not have name badges.  

All visitors to the laboratories should be accompanied at all times by a staff member for security reasons and for the safety of the visitor.

Precautionary Measures

· Lock doors not in constant use.

· Use of security scanner coded door locks (require personalised access card).

· Locker areas separate from work areas; lockers to be kept locked.

· All areas to be locked after cleaning.

· All windows to be closed after hours.

· Clear labelling of laboratory property.

· Regular inventory checks.

· Restricted entry after hours.

· Restricted access to high-level security areas.

EMERGENCY PROCEDURES

DEFINITION

An emergency is an event that endangers the welfare of, or threatens the lives of patients, staff or visitors within the environs of (Insert manufacturer’s name).  It also includes an event which, if not controlled, may damage or destroy (Insert manufacturer’s name) property, thus preventing the provision of health care services. 

Scope

(Insert applicable emergency procedure procedures) e.g.:

(Insert manufacturer’s name) procedures cover all emergencies including fire, explosion threat, major water leak and any other risks that may require evacuation of staff. Emergencies can occur at any time. There are seven types of emergency defined in (Insert applicable name).   Emergency Procedures, each with a designated colour code. Regardless of the type of emergency, these procedures must be known by all staff. The aims are to save lives and to minimise damage to property and equipment. 

A copy of the Emergency Procedures Quick Reference Guide is kept in each red Emergency Procedures Action Plans box along with a copy of the Internal Action Plan for the area. Further information is available in the (Insert applicable  name).   Emergency Procedures Manual, available electronically on (Insert directory  name).  .
STAFF RESPONSIBILITY

All new staff members should complete the (Insert applicable name) Emergency Procedures and Evacuation Orientation Tool. Every 12 months after commencement, all staff members should complete the (Insert applicable name) Emergency Procedures eLearning package and participate in an evacuation exercise.

All staff members must read the Emergency Procedures Quick Reference Guide in the red Emergency Procedures Action Plans box in their area and must know:

· evacuation procedure and the assembly points as outlined in the Internal Action Plan 

· name of their Area Warden

· location of safety appliances and how to use them.

EMERGENCY procedures

(Insert applicable name) e.g.
In the event of a fire (code red) - remain calm - do not shout fire – follow R.A.C.E:

· Remove all patients, staff and other people from immediate danger

· Alert: phone (Insert phone number)); give details of the emergency, or break glass alarm

· Contain a fire by closing windows and doors in the vicinity (leave doors and windows open in the case of a bomb threat). 

Turn off, where possible, all gas and electrical appliances and remove gas cylinder from the scene

· Extinguish: attempt to control a fire only if it is safe to do so

Ensure that all staff, patients and visitors are accounted for. Be prepared to evacuate (code orange).

Assembly Area

When an evacuation of the building has been ordered, all staff members having vacated the building must assemble at the designated assembly area.

Roll Call

A roll call is conducted as soon as possible by the senior person involved in the evacuation to ensure all staff members are accounted for. Any person missing and known to have been in the building is to be reported to a fire or police officer.

All Clear

Staff members are not to leave the assembly area until a responsible person has given the ‘all clear’.

Records

Completion of Emergency Procedure training and participation in evacuation exercises is recorded in (Insert manufacturer’s name) staff records and in (Insert name of quality software application). 
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